antidepressant 15 and anti-inflammatory 16 activities. It is well known that the heterocyclic compounds containing both 1,2,4-triazole and isatin rings have broad spectrum of pharmacologic properties [2] [3] [4] [5] [6] [7] [8] [11] [12] [13] [14] [15] [17] [18] . Some metal complexes derived from isatin and 1,2,4-triazole Schiff bases have reported to exhibit antimicrobial activities 19 . These diverse biological applications of schiff bases and their precursors have inspired us to synthesize a new series of [Mn(II), Co(II)] metal complexes with Schiff bases containing isatin/5-nitroisatin and 3-substituted-4-amino-5-mercapto-1,2,4-triazole.
In recent years Microwave assisted reactions have attracted researchers much interest because of simplicity of operation, enhanced reaction rates, high yields, improved selectivity [20] [21] and environmental friendly reaction condition [22] [23] [24] . The reactions, which are not possible under normal conditions,can be overcome by high-energy microwave irradiation.Thereforwe have made efforts to develop and optimize anew environmentally benign method using microwave irradiation in our laboratory and finally 3-substituted-4-amino-5-mercapto-1,2,4-triazole 25 and isatin derivatives have been synthesized. These compounds were also prepared by conventional methods 26 to compare their results with new microwave irradiation method. The newly synthesized compounds were characterized by spectral as well as elemental analysis and screened for their biological activities.
EXPERIMENTAL
The melting point of synthesized compounds were determined on open aluminum block and not corrected. Purity was checked by TLC (thin layer of silica gel) using Merck Silica gel G-60. Infrared (IR) spectra of all the synthesized compounds recorded using KBr from Shimadzu FTIR, Affinity-1. The NMR spectra has taken by Varian Gemini 400 spectrometer (300MHz) using TMS as an internal standard. Elemental data obtained from all the synthesized compounds were found satisfactory.
RESULTS AND DISCUSSION
The focus of the present work was on the synthesis of some new Schiff bases and their Mn (II), Co (II) metal complexes by microwave irradiation (Scheme 1). These compounds were also synthesized by conventional method 26 . In microwave method, the reaction time reduced from 6 hrs.to 3-5 minutes (3a-h) and from4 hrs.to 4-7 minutes (4a-p). The yield obtained from microwave method was better as compared to conventional method.The purity of the compounds was checked by TLC. The compounds were characterized with the help of spectral data ( 27 . These observations indicate that the Schiff bases exhibit thiol-thionetautomerism.
All the metal complexes exhibited the band of (C=N) in the region 1592-1630 cm -1 , showing the shift of this band to lower wave numbers, as compared with the spectra of the Schiff bases. This shift indicates that the nitrogen is coordinated to the metal ion [28] [29] [30] . The band of (C=O) in the region 1702-1730 cm "1 in the complexes, showing the shift to lower wave numbers compared with Schiff bases confirms that the carbonyl oxygen is also coordinated to the metal ion [31] [32] . The new bands in the region of 460-472 cm -1 in the spectra of the metal complexes are assigned to stretching frequencies of (M-N) bonds. The absence of a band around at 2700 cm "1 in all the metal complexes and new band in the region 358-380 cm "1 in far IRspectra indicate the formation of metal-sulfur bonds. All the infrared frequencies of metal complexes are summarized in Table 2 All the Schiff bases (3a-h) and their metal complexes (4a-p)along with some standard antibiotics and antifungal drugs were screened for their antimicrobial activities against selected bacteria and fungus. All the antimicrobial activity results are summarized in Table 3 . The nitro derivatives of Schiff bases (3e-h) were found more active as compared to others. Co (II) complexes (4i-p) show higher antimicrobial activity in comparison to respective Schiff bases against selected bacteria and fungi. 
General Method for the Synthesis of Schiff bases
All the Schiff bases were synthesized by both conventional and microwave assisted methods. The latter method provided reproducible results and analytical data related to the products obtained from both methods were found coherent.
Conventional Method
The equimolar quantity of 3-substituted-4-amino-5-mercapto-1,2,4-triazole (10 mmol) and isatin/5-nitroisatin (10 mmol) containing 3-4 drops concentrated HCl in hot methanol (40 ml) was refluxed for 6 hrs. After completion of reaction, the reaction mixture was cooled at room temperature. This solid obtained was filtered, washed with cold methanol, dried and recrystallized from methanol.
Microwave Assisted Method
A mixture of 3-substituted-4-amino-5-mercapto-1,2,4-triazole (1 m mol) and isatin/5-nitroisatin (1 mmol) in methanol ( 10 ml ) containing concentrated HCl (3-4 drops) was subjected to microwave irradiation intermittently at 30 seconds for 3-5 minutes. After completion of reaction as monitored by TLC, the reaction mixture was cooled at room temperature.The solid separated out on cooling was filtered, washed with cold methanol, dried and recrystallized from methanol.
The analytical data for all the synthesizes Schiff bases are summarized here. The yield obtained by microwave -assisted method is represented in bracket.
3-[3-Phenyl-2',4'-dihydro-1',2',4'-triazol-5'-mercapto-4'-yl]iminoisatin
Yield 72%, (95%); m.p. 221°C; IR (KBr,  max. , cm 3-[3'-(4''-Hydroxyphenyl)-2',4'-dihydro-1',2',4'- 
triazol-5'-mercapto-4'-yl]iminoisatin
Yield 66%, (92%); m.p. 249 °C; IR (KBr,  max. , cm 
Antimicrobial activity
Antimicrobial activity of synthesized Schiff bases and their metal complexes were evaluated in vitro by using agar-plate diffusion technique 33 by measuring the zone of inhibition in mm. The antibacterial activity was evaluated against four bacterial strains Escherichia coli ATCC 25922(E. coli), Pseudomonas aeruginosa ATCC 27853 (P. aeruginosa), Staphylococcus aureus ATCC 25923 (s. aureus) and Bacillus subtilis ATCC 6633 (B. subtilis) at 100¼g/mL concentration of samples with standard drugs Streptomycin. After completion of incubation period (18-24 h at 37 0 C), the zone of inhibition of growth in the form of diameter in mm was measured (Table 3 ).
An antifungal activity was evaluated against Aspergillus neiger (A. neiger) and Canadida albicans (C. albicans) at 100 µg/mL concentration of samples using Fluconazole as standard drug. After completion of the incubation period (18-24 h at 37 0 C), the zone of inhibition of growth in the form of diameter in mm was measured (Table 3) .
CONCLUSION
The prepared Schiff bases behave as tridentate chelating agent with Mn(II), Co(II) metal ions and coordinated through N, O and S atoms. The elemental analysis were clearly indicated that ML 2 type complexes have 1:2 stoichiometry (M=metal, L=ligand). All the Schiff bases and their Mn(II), Co(II) metal complexes were synthesized by microwave irradiation as well as by conventional method to compare analytical data and confirm their structure. The studies revealed that Schiff bases containing nitro group were found more active against selected bacteria and fungi. It is also observed that Co (II) metal complexes have exhibited higher antimicrobial activity than the respective Schiff bases as cleared from data in table 3.
